Targeted neutralization of calcineurin, by expression of an inhibitor peptide under the control of a cholinergic specific promoter in PC12 cells, promotes neurite outgrowth in the presence of NGF.
We have characterized a region of the mouse vesicular acetylcholine transporter(VAChT)/choline acetyltransferase (ChAT) gene locus that serves as a cholinergic-specific promoter for the expression of both VAChT and ChAT genes, as well as a reporter gene (LacZ) in vivo. We have used this promoter to direct the expression of an inhibitor peptide, derived from the calcineurin (CalN) autoregulatory domain, to directly neutralize the function of CalN to define the role of this Ca2+/Calmodulin regulated phosphatase in neurite outgrowth. Targeted inhibition of CalN promotes neurite outgrowth in PC12 cells in the presence of NGF, as early as 24 h after transfection. Inhibition of CalN-mediated enhancement of neurite outgrowth in PC12 cells reaches a maximum effect within the first 4 to 6 days after transfection, and does not cause adverse effects when highly expressed for up to 12 days. Cyclosporin A, a nontargeted CalN inhibitor, increases the number of neurites in mock transfected cells by 1.5 fold, while in transfected PC12 cells, the expression of the CalN inhibitor peptide increases the neurite number by 1.8 fold. These data demonstrate that CalN is an important regulator of the neurotrophic response in cholinergic cells and may prove valuable in developing treatment strategies to promote recovery from neurological injury.